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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
semiconductor element higher in reliability and also 
high in yield without need of using a conventional 

ultrathin film by introducing a novel concept into the i E^Sag^??- ' ^ 



alternately laminating organic thin film layers 
(functional organic thin film layers) that develop 
various functions by passing SCLC through them and 
thin conductor film layers (omic thin conductor film 
layers) that develop dark conductivity by a technique 

such as doping of an acceptor or donner is provided between a positive electrode and a 
negative electrode. 



YAMAZAKI HIROKO 



SEO TETSUSHI 



structure of a conventional organic semiconductor 
element, and to improve the efficiency of a 
photoelectronic device using an organic 
semiconductor in particular. 
SOLUTION: An organic structure obtained by 
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[#mt*©«SH] 

[ft**l] rocoSHroWt, lSB^bnSB (n!4 
2^_h©SI&) *T-©n«©mBgtt*m^KgSrMI»ca 

v^r, k#a (k(i, isks (n-i) *2,sm) © 
mm^mmmm a + iti ©^sett^r** si® t © 

nri3 5, weiCtttwiM 

[ft**2] zoctgrorat, lSli^nfl (nf4 
2«±©SI£) ST-<Dn1@©^«gtt*a*m®SrW^® 

V-C, k#B (k(4, lSkS (n-1) £5gf0 © 

amett^HssBSJi t k + 1 # a ©aitgtt^ajiffiiji t © 
#jHiwasK»tt>ixr*!). mtiMmfrmwkm\i. me 

[if**3] -o©Sffi©rai-, l#a*^n#l (nil 
V^T, k#l (k(4, lSkS (n-1) 4:5 SIS) © 

«»iBt£;ft«$£MJf b k + i # a ©#*gtt^r^^KS t © 
bh-^-sitix^^zbirwmbi-^m^m 

[11*314] lotiroffll:, l#a^bn#@ (n!4 2 
■C, k#B (k(4. ISkS (n-1) £3gE3Stt ©H 

«gi±^«*M® ik + i#i ©a«tt*tt*iKJi t mm 

SjVCVS r b trMfciNS 

[ft** 5] »**3SfcttS**4fcIE*©:^¥* 
[ft** 6] »*«4fcE«E©^r»iH»fl*ffcj3V^ 

-a-ife t tfc^ - ©g i , *mm lt^s 

ig-efctK Mfsm-©Jl^Buia^-©«J;'3t^Mlc 
iUtf 5ri £#$c i i-5 
[ft** 7 ] If ** 6 fcR*©tf»¥i»fl*F 

r, HrriBa^tt*^K®©HtriE^«fr^^stcgt-c 



V^5^*iE«:, l)ME*raMI:«*tlSl-©*HMI:-g*«:*tf 

^»iiiLtf-oii, Suie^-©^Wt;-g-^t(4^ 
£5fgr©*$HI:-^Wc K-t-*^iPbfc^-©S^, 
*rSML-cfc5*3tT?ib!J, tirtaJB-©JI*i)tE«f-o 
fgZ. 9 t> ISffiffll tfeB-T 5 r i <fc 1- 5 
Si*. 

io [11**9] Bl*g(8fcla•©*«*»#*^^!:*s^^ 
T, a^EaSg^4^^g©HulE^-©g('gLTV^5 
Si«i4. H&sSS-©*SMI:-g-!fetlH-©=f*fk^S:^ 

ts^bzt&Wib -rz^m^mitm?, 
[ft**i o] »**8fciE*©*»^tt**fci3^ 

T, WE^«e{±^«MS©iifB^-©g(cSLTV^5 
ffi*£i4. iiulES&-©^l2^»£l^-©^m^®££- 

[ft** 1 1 ] ft** 1 TiSft** 1 0 ©l^T HA*-* 
[IS** 1 2 ] ft** 1 TSSft** 1 0 ©vvf *L;a>-* 

tcfe«©«^^^^ic*3VM:, mmmmm^mmm 
ma, ttftmtf&frbt£5&%< bh-^nttMtk 

Iilf^»645'>4< b t-o©S^f&36S 

[gs**i3] mmbmmbnm^ &m*mi-^bx- 
»*tfti-si»aa»fcn»i (n(42^±©s^) s-e 

30 ©nfi©««g1±^*^SSrMl^SLT^5^«3i 

^r, k#a (k(4, lSks (n-i) ttzmm © 
mw&swmmm a + i#i ©^«gtt^^^Kg t © 

kttLxx—A.mmisX^izb&ftmb-Fzum^i' 

ift**i4] mmbmmb<Dmz, mm^m-r^bx- 
**feai-5i#Ba>e.n#a (n(42jj(±©ss) *x* 

40 ©nf@©«fgffi^^SS:l«^lUr^5^*ii 

V^T, k#B (k(4, lSkS (n-1) © 
$Bi?t!W«PlffilJI a+lfl ©ffi«gtt^ «»^g i: © 

WJfWijSSR^feii-casD, ftJE^«^K«i4. huIE 

mmmmmms Ltt-Ai« lt t » 5 r t *m 

iit**i 5] mmbmmbvm^ mm^m-t^bx- 
«*«rai-ai#Ba»6u»i (n(4 2jj(±©si[) *t* 

50 ©nfla©^14*^SMSSrlfi^SUT*5^«it 
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VT, k#g (ktt, lSkS (n-1) ft-Sgffc) © 

fc&WzMi-ZT S fctt K-J— < i t- 
S&a^SftT^Srtft^St + a**^^ hc/US 

[if #51 6] IffiilHi^^ ««ES:«i-Ct-C 
«3tSrMr5 1Sl^t>n#@ (ntt2£{_h©6&) *T- io 

© n ti(D»im*mna zmimm lt * s fronts 

V^T, k#B (ktt. lSkS (n-1) © 

[it*® 1 7 ] 1 5 * fcttif *® 1 6 fclBgc©* 20 

E*aMfc^*i m-o*awi:^#*r*«>c t ft#mt-f 
[i»*Sl 8 J H*®1 6l^|E«©*g|3il^^ hRyK 

mt&mz.T ?±y?zma ufcis-©® £ , n&isfrss 
t. S:asuT45*it-e*!j, friEis-cjiaiBinass 

[if*®l 9] I&#®1 8 KfE«©:£8&^ 

*®#^§?sicgL-c^.3iDiJ$tt > mw&mw&mtm 

^y-tr^Smc&^T, HuE^«^KSi±, jg-© 

K-©**WEJB-©Ji J: 5 fcttSWlcffifltl-S it ft 
[st*92 1] if #9 2 OICfE^©^^^ 

*yfe^*^ic*vxr, iitira^Mtffitiie>i«E 

[If*® 2 2 ] If #® 2 0 tfa«©^r«6o: h 



©fTSMbg-fcft^tf i t ft#&t 1" 3*T»^ h 
[If #9 2 3 ] if #js 1 3 75Sif *® 2 2 ^-f tifr- 

[If #92 4] If#^l 3ftSIf#Jf2 2fflVW- 

*< tt-owE^SSi^^^^^^s^^ 
< tt>— o©S^||jfSJift:fru HulEIE?L^iil(4HuiE 
11^ $ti£Jl i D t B§»l ic&fi L X V * 5 r t ft#m t -f 

i± * ft 5 ft^tf^tft#mt 

[If#®2 6] It*® 2 3IC|E«W«^cU^ 

mmftmmm nmm * ftfr-r s %&mGm ftur 

[ff*®2 7] »*«2 3(cE«©^^u^ 

^i4^*®^ft*ri-5iS55-^Ht-g-t»ft^, a»o, strfE 

®4iS^t;##ift^tfrtft4#«Sft-5*-a^Ui!' f- 
[if*«2 8] if*«2 4(C|5«JW^a^U'^ hn,U5 

?L«a*m* fcttWE«*<tis*m© 5 < 1 1>- 

*-ft"&tfi ift/^mt-rs^^U:!' hB^Uyty 

[»M2 9] ff*«2 4IC|2tt©^r«iu^ Fp;K 

7L»i£*mj8 J: tmK«^«S»m©Si*fe*tf r t ft 

I»*S3o] -orom^rop^fc, 3tftKiKi-5r.tx- 
et*l:4t51Sli>?,nfl (nB2»±«) 4 

36»!i5R»t6nfc*raW:|*Wftt33v^, k#I (k 
tt, lSkS (n-1) n««tt«««Rl 

mftmmmft, ffim®mmmmmmttti.x±-j>.m 
®Lx^zztz¥f®k-t-z ^m±mm,^ 

[fS*«3 1] -o©«^wraic, 3feftKHZl-5rfC 



igm^S:£C5 lf|i>t,n# 1 (nf42«±©g|£) 4 

3S#iWRrt6nfc**fcfc|»m*Kl3V^-C, k#B (k 
tt, lSki (n-l) 4511) ©$1£&£»ftE»l 

t k + i # a ©ffifcfi£-T\ 
[If** 3 2] -ocomfiE©raf-< 3t^®iCZi"5r fcl? 10 

SS*Sr^C5 1#Ba^n»l (n(42£l±©gi» 4 
"C© n fflrom^tt^^SSrNS^ai LT4 5 *T*IS 
5t^^[tt 3 ^^fc^r«*:ilmmt-i3^^T. k#B (k 
tt, lSki (n-l) ftSSSc) ©«|gtt^«£j«|gg 

tk + i#i ©«fitt:fr«3ii8ss i: or B itcfi±T, *r«& 

[ft** 3 3] -o©m^©rai-> 3tSr©itKi--5ri:T- 20 
St**tt*lfS*>f.tifl <ntt2£Lh©&§&) * 
T-©n<l©*tgte^^KJI£ll&aUI LTfcStfHM* 
jS#*»ttfenfc#*fc»«»K33V^-C, k#I (k 
i4, lSkS (n-l) fcSgS) ©asgtt^^S 
t k + 1 # g ©^ffittltatWRl i: ©IWKI4£t\ 

1"5 T ? -ir? 0 :? £fc!4 K-f- O^^snTV^ w i: 
[ft** 3 4 J If ** 3 2 Sfcttft** 3 3 KIBic©^ so 

[If** 3 5] ft**3 3fcffie©:fmiS&m»K:*5^ 
£Wfc H-J— **» Lfc|&- ©S t , 

ift-fc <o , Mfasg-©Ji;$sm!E|g-©« i 9 t^»ic 
(MM- an t twsti- a 

[ft** 3 e ] n** 3 5 \zmm<D^m^mmMicts^ «> 

[ff**3 7] ff**3 3|;:fse©^a*ll**fc:fc^ 
Sr8WLT4<5flB6T«*)D, MfESg-©Ji#fflfE!g-© 



[i*«3 8] w**3 7 fcja«©^r»*»«*fc*v^ 

[it** 3 9] sf #9 3 7 ICiElto^fefclSmffitc:^ 

[ft** 4 0 ] if** 3 0 755ft** 3 9 ©V ^ ft^- 
*l;:fB*t©^;fcltil;?ftfc:}3^T, SuSE«6«6tt^r«i*|g| 
st4/^ *-7tt©^rat^fe*»e.^5 r t 

[ft** 4 1] if** 3 0 75£ff**3 9©^-f*ud»- 

It. 

[it** 4 2 ] it**4 o ^mm<D^m±mmmicis^ 
[ft**4 3] it** 4 ot^tE«©^rai*iig«?a^i3v^ 

T, MSBx<i'3K-7tt©^rt8l^-^fett«*®:SS:^r1-5 
HS^^^fc*:**. *»o, tfTE^S^MlttBtriE^ 

[is**4 4] sf**4 o tlE«©*■a^*lil«ft^*3^^ 

SS^k-g-tiSr-g-*, d^o, Btrl2#tt*^S!4, 

[lf**4 5] if*«4 lte«E«©««*|»Wfit33V^ 
T, fiulH^a^^(4, !WEjE7L«S*m4fcH:WIE 

[if**4 6] »**4 llCE«©*abfc*«ftfc*5^ 

it. 

[IS** 4 7 ] if** 1 75iElf *S 3 7 ©V^i»-* 

M03*«*Mt, 10-"= s/» z H±ffe5rtW»it 

*^sfc(4^r«*K®* 0 
[»noMR4:Rn] 

[0 0 0 1] 

[«K©Si-5SW^»] *%BJf4, 



[0 0 0 2] 

[0003] Gffi&n<Dyt%i&%:mmL±y*h-?7. 10 

ft©©iDU3±tj^;fti£#5 3S3t (**^«3t) t^5tt 
©ffli£fc;*:#v\, 

[0 0 0 4] ft®fc-£tm-t*tl&&*T ])TZW 

it tt v ^isf-e & 5 fc to , *Jttt tttf iifclft W±4r*-J- 

[0 0 0 5] L«>b4*6, *H«jtl4i(fe^-C&5* 
[0 0 0 6] *© 5 *>©~3i4, ^mttiii^tcft^;* 

it), ^©*#&^1M:^Wc* + yT£&fc-fr.5^ 
®T*ib5 (^KffrXfclfcll) o K-:/fi£Jf^1-r £ 
lc4.oT* + y TI4&5Sg©^ST-iiJ0LTV>< fc 
K>, l»*W*t ) -t*ifc:#v>-h#U *<©«SttUilHi3 

[0 0 0 7] 

[SMfflFXiR 1 ] Hideki Shirakawa, Edwin J. Louis. 
Alan G. MacDiarmid, Chwan K. Chiang, and Alan J. He 
eger, "Synthesis of Electrically Conducting Organi 
c Polymers : Halogen Derivatives of Polyacetyrene. <o 
(CH)x", Chem. Comm.. 1977. 16. 578-580 
[0 0 0 8] ^©m«fL*!4, It«f^*W±« 

nv-mt, m^x^xmmmmm 

[0 0 0 9] rn^SfcttKt- SrK 

^-wsju^-c^s. wz-t£, *yr=y^/i?yr-fe 
vfcJH^fc*««nB4-*Wirt\ tfy fn-^fc^ so 



[0 0 10] «aBf»fc^*©««ES:flti-t, 
JS!4 S ^Pb1*#SiJPS®«E (SCLC ; Space Charge Limited 

Current) £rffJffl1-?>^g:T*&3,, SCLCtii, fl-gp^ib 
Sntf *ffiA LT§1 ^ 1 5 r i lc J: t) &5 tffif 
fcD. ^©®St£gf4^W^K©i£fliJ> -ffcfc>*>TiE 
s£ (1) T-*$ix5 0 jttSSE&a. f i4ifc»ltt*, E0 
m 14*+ y X^Kig, V(4WEE, dttVtf 

mtiaztix^zwfcfiammm out, m&itm-r) x- 

[0 0 11] 

J = 9/8- e f o^-V 2 /d 3 (1) 
[0 0 12] ftfc, _hf2i£ (1) T-*^ix5SCLC(4, SC 
LC3S»l<3^©3r-f yr© h7>7S- iSHESLfrViS 
T-&3,, * + y X© b7?-7\zJ:iXMmZin,Z>Uffi\t 
TCLC (Trap Charge Limited Current) tmift^ W± 

BSET-ife 5 ©T-JJtTT-(4|!gfil©&^ t -f-5. 
[0 0 13] -IT', Stjt©fc»|c, A©MU(CSe 

(2) KSi-. Ei4S#3tST-&5„ 
[0 0 14] 

[»2] J = aE = o-V/d (2) 
[0 0 1 5] 5t (2) a = ne^ (ntt 

K6^fc±5* K-f >^fci5*-Y y T«S©iS7cS:ll 

[0016] tr5is, St (1) *M.xt>fr%bi$>Q, 
scLcsr&s-rsH^tt, iff, y m 

EE, *3 J; IW* ^-ryr&gfiglfllft^. i-* 

t>%, *vVTzmz?£^mmftx-hz&&wnx-h<? 

WilsfSrS^wttJ;-!?, fl-gpa* 6, * + y r SraALT® 
[0 0 17] r©^®Srffl^fc*g-Cb, ^©*«* 

tf«ftWfc*ir y r a*»tmH:*«**fl: 

[0 0 18] tZ.hX\ r©i5*SCLC%?iJfflLfc^r« 

^^^ w *T-fc#ic m*gttfl-^#^©3tfett-m 

M!fett©M*-SrS^Lfc7d- hoiu^ f.p-^^f^ 

[0 0 19] *»H*f-©ftt**«4«i6H:, 1987# 
(CC.W.Tang^lcJ;oTa^$^^TV^^, (^#tf5:^2# 
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fig) . #¥fVf-Xm2-en&ZiiX^Z3H-t±* jERMm 
[0 0 2 0] 

[^1#flF3:K2] C.W.Tang and S.A.VansIyke, "Organi 
c electroluminescent diodes" .Applied Physics Lett 
ers.Vol.51, No. 12, 913-915 (1987) 

[0021] * to^mmn. wtex-&A,i£Gmnmz 

T, WTmm+l tffi-f) SrJIMU ^o^ae^ 

[0022] **s, umit'S-mwis.-tzm-mm+'D 

©38ftj4$#:, Ha«aie^iia» 
[0023] r©i?* : t«EL3lf- ; f-^*3v->r, a*, 3r 

tS*Kl4l00~200n.ngg©*lgt?m$*V5. *T 

«Uffia»T)H«fcfHlt* art 

[oo2 4] m^-£ioo~zoomms.<o^m»miz 
m 14 . *wuk> * + y T ^as A 5 k J 9 

[0 0 2 5] ^5 ^ofceii • i**£*tt4 £*©# 
tti>fe. *»EL* : fH:*1B:«©7 5s' F^r-fXT' 

[0 0 2 6] *fc, ^TWEUH^rotttt. iWE»fc:*ir 

[0 0 2 7] r^ttfl-fctf, ^ELP!i^i£©«i«t*J 
EL** k mWiX-h <0 , rJMIj6©*HHn)IS:«ffi^»^ 

fc*«5tT*s,5 (*»fraajts#M) o tiffin 



ottcfc^t y 7-#*stm©*+ y rm&mmm 

[0 0 2 8] 

[2fM#fr:SC8fc3] C.W.Tang, "Two-layer organic photo 
voltaic cell", Applied PhysicsLetters , vol.48, No. 
2. 183-185(1986) 

[002 9] rwijt, H n = ?;*©#irfc*5 

**£B4, f»#ft*5S<I*t5itiaoT, 
* * * © sg fcfitHi- 5 r i is-e £ 5 fc 
[0 0 3 0] £I±T?(4, *ffW(C(4ffig!#:-C?&5^aW 
©^feSrifct^fc. L^Lftflst.. ^©-»?)©^i£ 

[0031] s-f, jfrwMHfrfcr**:^-*]?-*--* 
20 K-T^fiwifcioT^+yrssfc**^*** 
£\ H^l-^®tt(4rS]±i-?>fc©©. *©«^¥fra 

Rpo X^ StoMKAiaittlc SWtSjifo 

[0 0 3 2] Sfc, T 9 -f79 © K-^*SrW 

y y httfcSis, k'ti&HTt-tzff-S-h'i—kV-? 
LT^yx£i«^LTt>, *«^MK:9rsffiMs 

VT®g.*izi!LK'&z>^k\iLmmx-hz>, oto,^i 

LTffi^-^©^*^Sr±IH?, r i l4^o*-©f!l 

fc LAM y y F«t ) ft<'io-CUi5„ 
[0 0 3 3] SCLC (KTT-ttfflt^ftS) 

(fcSVMl^itTO) ©%3t^rflJfflL-CV^5 0 
5. 

[0 0 3 4] irr^^s, S (1) %n,Xt>i>>Z>k)3*). 
SCLC!4)p:$d©3*^S:itCT-t-5fcJ6, ffife-CliV^©^ 

100n m ~200nmmg©^^ICU4tt^(f4t»4 



(7) 
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[0035] _hie© ± 5 r. tic 

ioT, {£V^S£ET-#<©SCLC*SSE*5 0 IfMtfttSt 2 
T-sS^fc ± 5 ftftWEUft? t. *«i£lg£©JlL*.£l00nm 
gg©te|-4gii§li: Lfcrtis^5b©WHO— o-c& 

[0 0 3 6] L^L^eiSt,, w©Jp:;^d&ffi*-tj¥< L 
4 im«4 1 4v ^ 5 r i: g te4S x SCLCfcifD-f 8g©«; 

- h « t'W^S^HS LT^g £ (9 4 53&H ,o 
Ilt'fc 5 # $ fjsgi^ p ^ ^ t g -f t (g ^ T 

[0037] sfc, scwzmmt vrmm-rhm^. * 

1 1 fc#oT^fc@£-©tM£!i£frti, 

« n 1 1±4 < . at* 4asBas»a-e t scwjyh 

*©*fc5jfcflH-ajB-e**** (&m&e>*mg) 20 
a«<4srtaitoe,ixTv^ (HMW:s:R4#jb) . 

[0 0 3 8] 

•'^^^ , Vol.11. No.l 

(2000), 86-99 

[0 0 3 9] WiT'^fcipIC, T 4^ Ltt 

Tiftteas*5f/^^ii, j@j5lg|lc*:*©m9fE 

1 fc JKB7**?-aflnH&ft ?KIU&#£ cr 30 
^5©-cfc.5„ 

[0040] *#»*»*»© i 

5 4=fr8MN»#£fflv>fc:7;j- hi^ FB = ^f/q 

[0 0 4 1 ] Fix.(J^r«EL*^ Sr^illc £ oTW„ 
ELSf^©3g3t$*tt$fclcsg-<fcS9 . mAZthtzlEILk 

T*-fico7^- f-^tr*9itii--i^T-#5rt(r4t), 

5 7* H>©» llt^lTfcS. 
[0 04 2] La»U4i»6a*Wttt, rtBBfi^a^Sr 

£**m*ffl^fc*r»EL**©»£, -Magnus 
(s*) tHMiigtt or) w*E«-«ft4dut*# 

S* :r = l:3-e*6i#*.fe*b-CV^« GttMMRtSt 5 # 
fig) *:©, *0rttt*ra^aifrttlK#ao.25&ft 

VMS!?, rtSBa^S!i^tto.25J: t) t>SfetT*5. so 



[0 0 4 3] 

mwvfxm 5 ] ri£;«fea^^^ . 

H , P. 31 (1993) 

[0 0 4 4] ifirfRj:, *ft*mfcffl^5;:£-e=MU& 

&0.75~ll£i£-3tt±5 f:V^5«*^4$ixT*5t), H 

-ixt>jB3ttm©*f*»?i|x**paJil5v^*' 
^4tt*U£4?>4^fc», WwiiiRiif ^ f 5 uxt 

S»TSix4it»-CS>5 0 
[0 04 5] oj 19 . tHEUS-?©®*^ «LfcS 

4 < 1-5 r. £ #T-f 3fe(cjg-<fc i 5 4S»Mt 

±S©mS£^rr £T-£C5£ftt>/h£ < 45 0 
[0 0 4 6] ^lEIJf^ f±i£ro$£«. i-4b*,*-«* 

3\ i 5 l-SI*lgSrfflv^4(mifSflE2)Sji6^ 

1\ SfoTie®*tifeC4v\ L^L4^t 3 g^tciL 
TL4 5t. 3t©®iR^2)SJ;<4v^ (3tSr«L^H 

4vo tv^raa^cs. r©rtasa*asitv^t 

[0 0 4 7] 

«WH=f©«ittSr&^Loo^:a©«asSrij(E^ 5 fci- 

KMithz. se>tc, m^y* h^u? vu^^T-f^ 

fe©MHAll**«it, {£«©«»¥«#»?© 

*3tl-S5lEl-5t>©r-fe5t*oTt 
[0 0 4 8] *or«WTtt, !£«©««¥«#»? 
©*dtfc*fft««fcftfcS»^i-«rfC, ^*©g?f^Sr 

[0 0 4 9] 

«t«r»Sli5***»iN|c*t, SCLCfciRlffl LT*mtt 
10 0 5 0] Hi tt, SCLCft*+rttJ:D**4»« 
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- -f-T 5 ft if © ^ffitt 4r%S, $ -Brfc 7 n — r ^ 

»«il!tai:©IWfcRttfc*»**fl*^-t?«>5. 
[0051] ^:-eii4:itt. #*#s*BIJIi±«iig 

&$wmmm^*tu m$*-^v?iz.mmx'2?>3:5 

[0 0 5 2] r © J; 5 ftlSffct-fSw £(::.£?>, 

s s/ * mmfcmmsfr h i $i ©«fgtt*«s«R 

5 (0 2(a)) fcttfiis, t-v>^l#llli>6 
Jl^fc-CtS (0 2(b)) . 

[0 0 5 3] €-a«gtt^«?f^SS:100nm~200 
nm, *«VMt«iKTi:-i-8£i:fcJ:!>, €-8S«gtt*r« 
$l£Ji K ftA $ fbfc * + V Xi4SCLC t LT»5 

[0054] L^t, x&wvmxmmzmm-ttu*, 

feT^fflT-feSo 0*19, (HH301 Blffi3 

02i©Mfca«Btt*r»«gt)i303«:»EA,«*^) *> 

znsvanfm^M-t^ztx-wmwmm^nh 

tiZt-TZ (0 3(a)) . ;;t?, ra«fcd<0R*fc«ro 

nffi©«t6tt^$li5£BIJf 303 fcn-UB©*-$5/* 
KM304 2: *3£K5M Lfc*»«©»S- (0 3 

(b) ) , ^^*T-(±dO^J? ({££T-&tWil00nm~200n 
m) fcL^SCIXtfSSS-Srft^ofcfc©^, ji>tt±!4, nd 
<Dmm^M\^Xm 3 (a) £l^«tJ©f;$!c®gSrJtoSCLC£ 

«LT^5a»©.k5fc43. oso, ju>tt±(4ii3 

(c) ©J: 5l-*5toltfc*as, ^ttl4^*W^T-(4^ 
fgftrtffca (^JilrSESrMDLTt, SCLCI4HI 

[0 0 5 5] ;:©}§£-, WEilnVfc* 



[0 0 5 6] ^IBtt^rm^^t^S^ 

tff v^-csacSrflt-rr t &X 1 5 t V^ 5 fE&ft, r 
ji,ST?¥£Lfc;5»ofc„ £©«fct:{4, SCLC£«cLT3Sft 

SrS^tb-rfl-m*?-^ *©&©ffi#tfcH;L53fca 

SESrfiJffl-f-5=S«*BiSfitf±t>*)5A/©ri:, twifeo 

[0 0 5 7] *rr**^BJT-i±, g&ffit^Strowt, 
i#a^fen#B (nf4 2JJ(±©8!&:) £T?©dB©«iiE 

fc*^¥^*^i-*3V^, k#B (kit, lSkS 

(n-1) ftSgft) o««tt««HnjUi2:k+l*g 

20 [0 0 5 8] r ©*§£-, ME^m^MS t LT, &JR 

[0 0 5 9] fto-C*3S83T?tt, ^ffiiltffitCKfc, 
lfl*>fcnfl (nl4 2«±»») S-C©nfi©«|g 

(n-1) «%Sft) ©^igtt»^BIJltk+lSl 

e2»«(WWJitt, IttlBKIBttWMHIBitStLTrf— 
[0 0 6 0] *fc. IIE«<fl4Ma&«tttt«WIH 

[0061] {Eot^itii, mmtmmt<owz^ 

40 l#B^bn#g (nl4 2«±»S^) 4T?©nfiO»iB 

mmmmm zmikmm ^x^^mm^m^f &^ 

fc*»¥*flE«^l-*V^T, k#i (k(±, lSkS 

(n-D «ssgK) <D®mmmmmmt k + i&u 
<Dmmmmmmt<Dmat±x, ww&isttti 
yv-Tj^?ft<ommwmmmftWL»hftxii<o, m 

^4fc(4 Ki— ©'>4< i fc-^as-g-Sih/CV^r £ S: 

[0062] 4fc*38wctt, mmtmmt<om^ i 

so #l^e>n#B (n«2«±©S» izx<Dv®<nmm'& 



15 

*mmmmt:Mi!kmm Lxttzfimmmmrnvbtit. 
&m*m»m?izis^x* k#a (ki±, i^k^ ( n 
-i) ism <omm&%wmmmkiL + x&%<Dm 

[0 0 6 3] *«#*K« £7 K-J-— 

t#SRII:li7*t7'j'^Kt- >i 
Kit), ± 9 ffi¥4:/n*;*TS?^£f£®!^3r£ flir- 
ts, 

[0 0 6 4] ii^f, fl(|:iiifc7?t/?tK 
[0 0 6 5] *fc, *fflj;5 4»a-fc. 

[0066] ir^r, *m^?ta«fcr^-fe-7*^ir K 

«r^iDLfcmr©St, £«®LT45«itT-;fc!K ffl 30 
IH^-©S^buIS^-©®± (J t^ffl!l(casi-5flfit 

[0067] -©»^t>, aijiEtt^rai^sicfflv^^ 
fc, wtm&ftmnmm\zm\,^tix\,^ftmik'a-®k. 

[0 0 6 8] «Ctt«tffi«Rl0«l£2: LTtt, 

■B-mi&fy-B-^xm^^x h iv\ 

[0069] «±-c-^fc i 5 «»?«fta. 

h xo)#mziS\ l *X%}&$:ftlb5z t&X% 

sfc*. m*>x*mvtb*. 049, «igtt^r«»igji 
flMWfes»as<, ^©iv^ELS^t-f-5 

mmmmmmk, 
art (mmtiz&zz) am^ft so 



[0 0 7 0] &o-t#3£f3-?}i, £l±xm-<±mm#<ff 

mmmmz. KmEim^<Dmm^m±^mm<Dmmt: 

[0 0 7 1] fcjs, #te*«H*?-fc*5^T. tMB&r 

^ik&fattttzii&imx'hz. itzi<Dm, mutt 

mmm t# lt t> hue k sr^r-rs 

mw 7^±yf^\-'i—^h'-y^xmmmm^± 

T, T*-fc:T*SfcttK-*--fc«agLfcWmttK«^fl: 
[0 0 7 2] Sfc, ffl&EEjf^fc:}3V>T\ jEftftSltm 

a» fe 4 5 iE?L*t£Ji t i«tftt> e> 4 5 
7^xs%mmm$:fa±i!itz^%;tf&i£L\,\ $>5^ 

[0 0 7 3] *3H£ft«a^<D*j*2: LTtt. «W* 
»®T-fe5„ ««fM»WK:#L-ct,iltne 
[0 0 7 4] ^^BM^fcVN-C, 3E5L«S# 

»a> e. 4 5 * t fo 4 5 ■ t aii-s 4 

eje?l«s»»4 ti4imE«^«as*m© 5 v>4 < t 



(10) 
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[0075] J^±r*^fc i 5 &£Trogfit#* 
frfttfivvfefc-y- h«Si;$H£<i-.5j£5.Sttfcv\, t£o 

T^O^S^Stt^ 10- ,(l S/m 2 JJl±g^T-fctLtf+^T*fe 

■3. 

[0 0 7 6] 

mm^mmiomm] sit, ^mm^-mmm^^ 

*ei = Li/(Ji-V l) 
[0 0 8 0] r©D. i±<#«ft*r1*ELSSm)2 20 

£, Diifc»£»v^^S:#;LS (14(b)) . 4 

[0 0 8 1] St^fr (1-4fc%Di tD2i:SrS 

«Lfc«att*f«*fDui ) H4(ai)-CB«WUfc 
«EiCifc^r2ffiFro«EV2 (=2Vi) SrlTOlLfcirl- 
5= 1"5 i, DiiDziflStfHffi-efcSfcfc, 04(b)tc* 

<t>e2 = 2Li/(Ji-2V 1) = Ll/(Ji 

[0 0 8 3] ±fa* (3) iizES; (4) £Jfc&L-t*> 
*»5i*3t), ^r7-a*-C#A.Jxtfia4(a)t04(b)-e 30 

ji>ttJh2te, 1-4*3*,L/Ji^?>2 Li/JilcifSPi- 
5. ^(4^$IELi^lCioTMftIc*£»o 0 o 
*D. KWfcSSH-«tf*EL**fc**U *©$*£ 

[0 0 8 4] ^©iE^&iiJ-^fti-st, £<**fc 
ftttE L*^-«rn«jt?lJ|c*- 5 5^S*Lfc»£-, « 40 

[0 0 8 5] t*>5^ *45fi»EL*TFfeBWlc« 

[008 6] H 5 -eiSLfcifi!} . *46*«EL»f so 



[0 0 7 7] S-f, *»Hi(H ! -KS3V>T, ifgPfBlfc** 
-i-3flMW4©»3«::S:iEU £ felcteiJ&LSSifltfcSl-L 

5f St IT, ¥*fift7^*«it©g£;o>?>J4, #J;L 
[0 0 7 8] B4(a)K*ti5t, fc3®JEVi£EWiq 

M'ifcirOSttiS-t-a) fI3tt5flELlfDiiS 
r contrary -a^ei (*^fcnfc«M 
m^v*- (S7j) tSsfi-5%3fe©^^- W rfC 

[0 0 7 9] 
WS] 

(3) 

±tfl)2 i4^ft-?tU,i 1" o©3t3i-*^^f-t?»3ti-5 fc 
*?-£#D»ii A^(4 2^(D*^^^Jr-2LiSr#5 

[0082] 17-^^5^62(4, «T©S;-e-¥ 

[3*4] 

•V 1) (4) 
Di J: D2 U -oOtlELiSf (DifcV^L 

(4Dz) !-Ji©«ilE*at1-©fci65.^4®flE (ViftV^U4 
Vz) ilPtSV^mjEVi+VzSr^SDi-St, Ji»m«T-Li + 
L2 OLi, b) ©»SS:5lt)ffii-rt25S-et5. 
[0 0 8 7] ;©t#, 09;tf4T)i£ J ffe383teJlH s \ D 2 £ 

[0 0 8 8] iffliSfc, «TF*H«lc*^5y^aM« 
S*3 Jlii»tt©«|IBft*fciS]_h3*, J:9>J>fc 

5. r©^tf4i- 

[0 0 8 9] L^LftiPfe, ±E©i5lc, 
EL^tjSWfcSNJH-SS^tt. HH^flFfiE-*- 
5 C w^(4^EL*^rom^*3J:V^«igfc*5(5l- 

sp^jg-e&sis, mezm^xmw-rz* H6( a )i4n 
4 (a) ©«e Lsft^Di vmmm, ® e (b) im 4 (b) © 



(11) 



#512 0 0 3-2 64 0 8 



[0 0 9 0] Slf ©^«E LSH^S^flfit (186 

(a)) m&6oi±imwmmm2 crfiiiitfc 

5, -fttttlTO* if *fflv> 6^5) 

EL® J tm-f) 604£$JIU HfS603t»*-*"5itT? 
tfSSSiVO^,, ;:©*§£•, ftliifSBS (MS) 602 

d>e>»5W$Jx5. Hffi603l4, «&f»g§m©®v^ 

So 

[0 0 9 1] - © i 5 *^rm^SrWt--oiE?F!lt 

mm-tzwrS- (16(b)) , -^nnrnwrnm (us) 6 

02a±(C-#I©^EL®604a, -#B©&«603a, ~ 

#B©igpjmfii (s§&) 602b, -gi©^EUi604b. 

t, -#g©^aEL®604bT'®cffl£:ft<.53fei±, -#B© 
&S603a25&JR-Cfc 5 fc ft (Cili^T* # 1* . m=F V>mzM 

5. 

[0 0 9 2] M^LfJ. US, (tS^tSl?*ffiT*fe5 
IT0£ffl^5&^t#1!r£;}x-C^.5 (#«flf:!tift6 : G. 
Parthasarathy, P. E. Burrows, V. Khalfin. V. C. Ko 
zlov, and S. E. Forrest, "A metal-free cathode for 

organic semiconductor devices", J. Appl. Phys., 7 
2, 2138-2140 (1998)) „ rft£fflVvft,tfS5-©ltffi603 
a^rliHTfSftft, m-©*«ELS604b^e.ScfflS 

EL®604at*fi-S^>-i ^l^^tl?,. St, ^oir 
* ft 1 1 , ls# t i 3 ^r«ELS © jSK i^y^'J^ 
t J; 5 IT0©$K£|£ 9 ig 3 4 ft tttf 4 £>T, SJtKfc 

[0 0 9 3] iE5IIfc*^taN»i-5-fct?Wt 

SL^JKKH:, fl*tfH7©i5 4*Mt-efc3. 
[0 0 9 4] ®7!4, S«70l(CS(tfcS^affi (m 
ffi) 702±IC, -#B©^r«lEL®704a, -#B©i£»fr 
^H®705a, -#I©^r«ELS704b, |»4l703ig:|ffi*ai 

705af4, *»JN»#tT^-fe^^ *■ K-^Lfc 

t, SMtttsfSjtfiF-eta. Lt#ox, -#B©=t 

«ELS703bT-4C5^3tfc® t) tt)1-r t^-cfr, 
liflffiS: - -cmeSMs* -ffffc-j-3 it* 

[0 0 9 5] Ltf^b, :/Pir*l4£T-It (CTx.fi, <S 
^•?SrfflV^©-C&tLlfK^*©± 54 KS^T'ni? 



H^&fflv^o-pfc^eyn- hoi 5 <si 

[0 0 9 6] 4*5, 0 7T-l4-o©^ELlSrtS:itfc* 

t>ivva-cfc*wf, #Si-f5rt^r*^5 (Sir, # 
*T«lELgi*-«EL)li:©rafi, *«fl4MW^ffAdtL 

^©ffi- iWtt©iI£ £3£MT-# 5 0 
[0 0 9 7] r©,SStt, *«EL«^ii^©a«i:tW 

10 ?LZftm±mmm\ci>, %%,%xi*%z„ r©rtii« 

T©i5i-iftBj^^5„ 
[0 0 9 8] feSjt^^/U^-Li tit) m«S*SJi ©}fc 

©AUttntSi LT^ffijfeJt^i^A-^— (=nLi /n= 
L.) Srft^i-5iiiST-§:iX(i, n fg©gtA (=nVi) 

20 ilitx.5©-C?fc5„ 

[0 0 9 9] =o©*Mfcfc|||*iiiifcjeaifcStC 

rfc-e. fi«**si±i-s*ftasab5 (lew™* 7 : 

Masahiro HIRAMOTO, Minoru SUEZAKI. and Masaaki YOK 
OYAMA, "Effect of Thin Gold Interstitial-layer on 
the Photovoltaic Properties of Tandem Organic Sola 
r Cell", Chemistry Utters, pp. 327-330, 1990) „ # 
4WM«7-<»H:, -m^mmmm (front cell* J: 
tfback cell) ©IWt&©»«S:Jf £ t fci t) , 
3IU■^^KJ:S««**lft±■^■B»*t#■C^^6. 
30 [oioo] Lfrb4W6. #MW*»7KJ3V^rt>. 
*©Siitt©S^!i^^©*K©ff^H3ninetTi: LT 
v^„ &Sr3t*3igTt5Bif©S»Mi: 
U, back cell*-e*a*SI»e**J:5RttL4tJ#Ltf 

46.4v^©t?fc5„ t^fc, mxm*~y~<Dm.nmx- 
[oioi] roip^ras^t, *%m*mmi-zz 

5)-|-, *^Sriiffii-WiiVM7)T-&5 t , -tj-fsrt 
-to (ci t) , -o©^SrjS?ijtJ|C©T-(44< , ft*i t> 
t>KJP©ff^±tS**©SlV\ -o©^r^S«?i&tL 

[0102] »±-e«, *MH*^i3J:Wfir«*B«* 

Tea. *»wtfflv^w«fMHMi©*dttL.T:#* 

L^^t>©?r?lJ^i-5o fcfc*L, *5SWttme.tlSS$ 
[0 10 3] i-fcto*,**©* 
so 5riisr#5 0 *^ti4, Au, AK Pt, Cu, Ni4f 
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[0104] «fc^ra3fcaiitt©«^A>e>tt, a 

ft, ITO, ZnO, CuO, SnOz, BeO, StflS = / , M&i? 

K-fk=^ mc-v>r^. 
mfc**WJ», «fls^^*A, mbf*^*, SKfc; 

a, Sft^y^^, ift?^^ Hflsy^?.*, & 

^MSrfflV^ri: fSTslT-feO, ZnS, ZnSe, GaK« AlGa 
N, CdS*ifaSfe5. 
[0 10 5] #fS5aT-ti#tc, ®«#sSBSS£3im-£ 

»Ti«-e#5riii«fa«i-eJb5. en* if, P m^m 

[0106] pS*«¥^»:©«;««i: L-Ctt. TIES; 
(1) ix5CuPc©fll, i04i7?n->r=^ 

*M7^p->r=> (TIES (2) ) as*tr&jx*. 

TTF (TIES (3) ) , TIT (TIES (4) ) , * 

^,i,y*;?-Ti» (TIES (5) ) . s-^y^ptr 
A,**,*-/-*, (TIES (6) ) 4JffcpS*r»MM*: 
i UTflJffl^T-fe5 0 TPD (TIES 

(7) ) , a — NPD (TIES (8) ) , CBP (TIBS 

(9) ) £v^fc±5ft, l«EL§-pflv^h5jE?L 
^WSriiffl L--Ct>±v\, 
[0 10 7] 
IflSl] 



2] 



Ms 3] 

CH3 



coo 

OP 



>0-OL 
<~0 5 



[0 10 8] ni!?rtt¥«#©tt&0!l& LTIf, TIES 
(1 0) T-*$nSFi6-CuPcWfl&, PV (TIES (1 
1) ) , Me-PTC (TIES (12)), PTCDA (TIES 
(1 3) ) ©±5*3, 4, 9, 1 0 — -V l/yfb7 
(T 

IES (1 4) ) , ■jrytis^HfriZ-ymiMS. K (TIE 
S (1 5) ) &^*tffe*l,5. TCNQ (TIES 

(1 6) , TCE (TIES (17)), (T 
IES (18) ) , 2, 6-t7F^y (TIES (1 
9) ) , DDQ (TIES (2 0) ) , p-yjviry-tv 

(TIES (2 1) ) , fh7^BDi>7x7*7y (T 
IES (2 2) ) , -ytrfls\Z7.*?y =.—As7fls**'Sl>> 

(TIES (2 3) ) 4iftnffl*«**#i:U-CWfflRr 
UrCfeS- Alq 3 (TIES (24)) , BCP (T 



